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INTRODUCTION

During the recurrence of epidemic influenza this winter, there have
appeared a number of cases which at first seemed to be a new type
of infection of the central nervous system. These have assumed a

characteristic course, and should perhaps be considered a new clinical
syndrome ; however, from an etiologic point of view, it must of neces-

sity be regarded as a distinct form of epidemic encephalitis. Five of
these patients have come under my observation, and their recovery
necessarily limits this study to the results of a clinical investigation.

Radiculitis has been described clinically, especially in conjunction
with herpes zoster, syphilis, and as a secondary manifestation resulting
from pressure on the dorsal roots ; but as an inflammatory process
progressively involving the spinal roots it is rarely encountered, and
has not been described.

According to Mayer,1 radiculitis is usually a unilateral condition,
and is rarely bilateral except in the later part of its course.

D\l=e'\jerine,2 in his "Syndrome radiculaire," describes a symptom¬
atology essentially of the nature of those noted below. He mentions
the frequency of localized radiculitis in the lumbosacral and brachial
segments (C 5 to C7), and its rarity in other sections of the cord,
remarking "that rarest of all it may exist in a more or less generalized
form." According to Déjerine, this syndrome has for its clinical mani¬
festations pain, hyperesthesia and paresthesia, corresponding to the
dermatomes. A herpetic eruption may also be present. The deep
reflexes may at first be exaggerated and later diminished, and there
may be muscular atrophy and spasm of the muscles.

The clinical picture which I shall describe shows generalized dis¬
tribution and presents the above "syndrome radiculaire" of Déjerine.

1. Mayer, Edward E.: Radiculitis; Its Diagnosis and Interpretation, J. A.
M. A. 71:353 (Aug. 3) 1918.

2. Dejerine, J.:Semeiologic des affections du systeme nerveux, Paris, 1914,
2:820 and 884.
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SYMPTOMATOLOGY AND PHYSICAL SIGNS

The clinical course of this condition has been stereotyped in its
symptoms, which have manifested themselves in a typical descending
progression beginning in the higher cervical and terminating in the
sacral region. The chief symptoms are : ( 1 ) sharp lancinating root
pains, (2) paresthesia, (3) muscular spasms, (4) hyperesthesia, (5)
delirium, and (6) fever.

The symptoms develop thus : The patient begins to complain of
slight paresthesia in the back of the neck or shoulder; this is repre¬
sented by a feeling of "threads" or a "puckered" sensation in the skin.
Within twenty-four hours sharp shooting pains develop in the back of
the neck or shoulders, and then progress downward into one or both
arms. These pains are severe, sudden or knife-like in quality, and
intermittent, suggestive of the "lightning" root pains of tabes, though
of greater intensity. They prevent sleep and are relieved only by
morphia.

Paresthesia of all varieties accompanies the pain, including numb¬
ness, tingling, burning, formication and "pins and needles" sensation.
They are constant and distressing. An intense hyperesthesia to all
sensation may develop over some one of the involved areas, perhaps in
one or both arms, or, as in the case of one patient, in a small area in
the suboccipital zone. This hyperesthesia usually is quite general,
involving as well the anterior and posterior division of the affected
zone.

Several days following the onset of pains, involuntary muscular
spasms appear, causing coarse twitching movements of the head,
shoulder and neck, which remind one of the spasmodic contractions
occasionally occurring in spinal cord tumors. These contractions are

present during sleep. One of the patients showed spasm of the dia¬
phragm, which at first was unilateral, and later became bilateral,
resulting in grunting speech. When these spasms affect the arms it
is almost impossible for the patient to feed himself.

After a week the symptoms become much less severe in the arms

and a mild delirium begins to develop. The mind becomes somewhat
disoriented ; the patient has mild hallucinosis and delusions, and
shows considerable mental confusion. This acute psychotic state lasts
for three or four days, followed for about two weeks by dulness and
lack of interest almost to the point of apathy. No real drowsiness or

lethargy was noted at any time in any of the cases.

The disease is sometimes ushered in by a chill followed by a per¬
sistent, low fever varying from 99 to 101 degrees, occasionally rising
as high as 102 to 103 F. There is no acceleration of the pulse.
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The clinical course of the disease is peculiar. Following symptoms
in the arm and neck, it progresses downward in an orderly manner.
Pain radiating in type around the upper chest develops, then girdle
sensations and the tightness around waist. Pain and sensory dis¬
turbances in the arms become less severe, and spasmodic twitching
movements of one or both abdominal recti or transversalis muscles
appear. From the onset of symptoms until the severe arm pains cease
about eight or ten days elapse. Then the symptoms confine themselves
largely to the intercostal and abdominal regions for two or three days.
There is generally delirium at this stage, but the pains are usually less
severe. The symptoms then descend to the lower extremities ; there is
a tremendous recrudescence of the pain which extends down the legs
with shock-like intensity, requiring an opiate for relief. Paresthesia
and muscular spasms involve the legs. One patient suffered so intensely
from the hyperesthesia over the sacral "saddle area" that she could
hardly sit in bed. A slight increase of the fever precedes the invasion
of the lumbosacral region, and after four or five days there is a return
to a 99 to 100 degree temperature. The course then becomes more
subacute accompanied by mild fever, a moderate number of light, fleet¬
ing root pains and some paresthesia. The patient progresses toward
a slow convalescence of many weeks' duration. At this time the twitch-
ings in the arms and legs have resolved themselves into an intention
type of tremor which is coarse and oscillatory, and disappears when
the patient is at rest.

At no time during the course of the disease are there any vasomotor,
trophic or sensory changes other than those mentioned above. There
is no anesthesia to touch, pain or temperature, no disturbance of deep
sensibility, and no herpes. The reflexes are at no time profoundly
altered. In the patients observed, a slight exaggeration of the deep
reflexes was noted at the onset of the disease with a diminution in their
activity several days after the invasion in each region. Toward the
convalescent period in each case there developed some weakness of the
grasp of hand and a beginning atrophy in the musculature of hands
and arms, which seemed more rapid than could be accounted for by
disuse. None of the patients showed alteration in pupillary reaction or

any blurring of vision or oculomotor weakness. The control of the
bladder and rectum was at all times retained.

One symptom of interest, noted in all patients, was an involuntary
flexion of the head. The flexion was not a necessity for the patient's
comfort, for motion did not increase or produce pain. This position
of the head reminds one of the attitude seen in a cervical spinal cord
tumor, syringomyelia, and sometimes in amyotrophic lateral sclerosis.
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COURSE AND PROGNOSIS

The predominant symptoms of the syndrome justify the belief that
the lesion is due to an acute descending inflammation progressively
involving the dorsal roots. The onset is sudden, the pain beginning in
the upper cervical region, remaining there for from nine to eleven
days, then gradually descending to the chest and abdomen, remaining
there for about three days. During this time the patient develops an

acute psychosis. The symptoms clear above as they progress down¬
ward. The legs are next involved, and finally the sacral region. At
the end of about two and a half weeks the symptoms reach a more or

less stationary stage with low fever and mild, fleeting general radicular
pain and paresthesia. These persist for a longer or shorter period,
and the acute symptoms eventually disappear.

The convalescent stage was most characteristic in Case 4. The
patients have a few pains and some paresthesia; the arms are weak,
with slight muscular atrophy of the hands and arms. They are con¬

siderably fatigued and appear somewhat depressed over their long
illness.

The ultimate prognosis cannot at this time be estimated, as the
patients have not been observed for a sufficient period to determine
the possibility of the later appearance of signs of spinal cord destruc¬
tion resulting from the acute process.

LABORATORY FINDINGS

Examination of the blood revealed a moderate leukocytosis, between
12,000 and 14,000, and only a slight polynucleosis, 72 to 84 per cent.

Urinary reports showed no changes, and blood cultures were negative.
Spinal fluid examination in three cases revealed no increase in pres¬
sure; it was clear and colorless. The cell count was increased, 31 and
40 cells in two cases, while the third was within normal limits. All of
the cells were lymphocytes, no polymorphonuclears being seen. Glob¬
ulin was increased in two cases ; one case showed a negative Noguchi
reaction. Wassermann tests on both blood and spinal fluid were nega¬
tive, and the colloidal gold curve was of the "irritation type" in two
instances.

REPORT OF CASE

Case 1.—J. McG., aged 39. elevator man, seen on Jan. 22, 1920, at St. Luke"s
Hospital.

Family and Past History.—This included no diseases bearing on the present
condition.

Present Illness.—Following exposure ten days before (January 12) the patient
first noticed intermittent sharp pain shooting down the right arm, which soon

passed into the left arm. These pains, which became more frequent and intense,
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were accompanied by numbness, tingling in the arms and hands, and a feeling
as though the right arm were continually "asleep." Spasmodic twitching move¬

ments of the muscles of the arm and upper chest appeared soon after onset,
and a spasm of the right half of the diaphragm, causing grunting respirations
and a catch in the speech. The afternoon I saw him the condition was very
much as described above, except that both halves of the diaphragm were

twitching and the pains in the arm were beginning to abate. The temperature
was 99 degrees, and an acute delirium had begun with visual hallucinations
and attempts to get out of bed to go to a funeral.

Physical Examination.—The patient was a well nourished man, acutely ill,
who appeared "toxic" and was delirious. The pupils reacted actively to light.
were regular and equal. There was no facial asymmetry, no oculomotor palsies,
and the tongue did not deviate. There were no disturbances of gait, no weak¬
ness of arms or legs, and no tenderness over nerve trunks. Reflexes: Triceps,
biceps and wrist jerks were somewhat sluggish, and the abdominals were not
obtained, perhaps on account of distention. Knee and ankle jerks were present,
and there were no clonus or plantar extensor responses.

Sensorium : Over the posterior aspect of the neck above the seventh cer¬
vical spinous process there was a definite area of hyperesthesia extending
upward to the postoccipital region ; no other disturbances were noted. The
temperature had varied up to this time between 99 and 100 degrees. The urine
showed acetone and diacetic acid, which soon disappeared.

Spinal puncture the following day revealed 31 cells, all lymphocytes ; globulin
+ ; and the Wassermann reactions were negative here as well as in the blood.

Course of Disease.—This was most prolonged.
January 23 : The patient was delirious with severe pain in the head, back

of the neck and arms. He said that his pillows felt like "blocks of wood."
Spasms of the abdominal muscles were first noted.

January 24 : Pains were were first noticed in the legs and feet, especially in
the right leg. There was mental confusion and the spasmodic twitchings were
still present.

January 25 and 26 : The patient complained of severe pains shooting down
the legs. There was some twitching of legs and he tore the bed clothes. He
obtained no relief from codein. Mentally, he appeared to be more clear. The
reflexes in the arm were still sluggish. Abdominal reflexes were present. The
right knee jerk was diminished; the left more active. There was no Babinski
reflex or ankle clonus.

January 31 : The patient was somewhat confused at times, but felt much
better. No spasmodic twitchings were noted and he had infrequent mild shoot¬
ing pains in the legs. No morphin has been necessary since January 29. The
head was stooped. Paresthesia persisted in both arms and legs.

February 7 : During the past four days he had had some slight neuralgic
pains in both arms and legs, weakness of grips and slight atrophy of the fore¬
arm and hand muscles were present. Mental confusion had disappeared.
Occasionally he had numbness in the extremities.

February 17: The patient sat up in a chair. He complained of pain in the
right leg and back of the neck. He had profuse diaphoresis.

March 8 : During the past few weeks there had been gradual progression
toward recovery. He had had some pain from time to time, but it had not been
distressing.

The temperature during the first week after admission was from 100 to
98 degrees ; second week, from 98 to 100 degrees ; third week, from 99.2 to
100.2 degrees ; fourth week, 99 to 99.4 degrees ; fifth week on, 98 to 99 degrees.
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The urine and blood Wassermann test were negative.
The blood counts were: January 14, red blood cells, 4,400,000; hemoglobin.

93 per cent.; white blood cells, 7,200; polymorphonuclears, 70 per cent.; lympho¬
cytes, 30 per cent. February 1: White blood cells, 14,500; polymorphonuclears,
78 per cent. ; lymphocytes, 22 per cent.

The spinal fluid was examined but once, and the colloidal gold curve showed
111.51.51.510.5000.

This patient showed throughout the course of the disease more

clouding of consciousness than any of the others. There was at one

time almost a lethargy, but no somnolence was noted. The spasmodic
twitching of his diaphragm was conspicuous ; otherwise his progress
was quite characteristic.

Case 2.—F. B., aged 21. a woman, with no occupation, was seen on Jan. 29,
1920, four days after admission to St. Luke's Hospital.

Family and Past History.—This was negative, except for a chorea at the age
of 6, and the presence of a hypertension which has been known for some years.

Present Illness.—The onset on January 19, was sudden, following exposure
during an automobile ride the same morning. The illness began with sudden,
severe, shocking and knife-like pains in the right shoulder, soon spreading
down to the hands and to both shoulders. This was accompanied by pares¬
thesia, numbness, tingling and extreme hyperesthesia to light touch. No herpes
was present and the patient thought there was slight fever. Two days later
spasmodic twitching movements of the muscles of the arms developed. They
seemed to be initiated by the pain, and were so distressing that they prevented
sleep and necessitated frequent doses of morphia. There had been an exces¬

sive amount of gas in the stomach, but no diaphragmatic spasms. In the last
few days before being admitted to the hospital the hyperesthesia had left the
right arm and spread upward so as to include the left posterior occipital region
in which the pain was now severe, and there was a spasm of neck muscles draw¬
ing the head to the side. Paresthesia persisted in the hands and arms.

Physical Examination.—The patient was a well developed girl, apparently
suffering considerable pain and complaining of lack of sleep. The head was

held somewhat bowed. There was perhaps a slight lack of facial expression.
There were no oculomotor or pupillary disturbances; no asymmetry of face or

deviation of tongue. The lungs and heart were normal. The blood pressure
was: systolic, 250; diastolic, 200. The abdomen was negative, except for slight
distention. Muscular strength was good, except for some weakness
of grip of both hands. Reflexes : Biceps, triceps and wrist were moderately
diminished. Abdominals were present. Knee jerks and ankle jerks were

exaggerated and plantar flexion was present. There were no clonus or extensor
responses and no ataxia, but there was a coarse tremor of the arms and
myoclonic movements of arms and of the head on the neck (trapezius and
sternomastoid).

Sensorium : There was no anesthesia, and over the entire left arm extending
to the midline anteriorly and posteriorly and up over occiput on left side so as

to include cervical 3, 4, 5, 6, 7, 8 and  1, 2 and 3 dermatomes, there was exquisite
hyperesthesia causing the patient to wince at the touch of the finger or pin.
There was no herpes.

Course of Disease.—January 27 : The back of the neck, head and shoulders
were painful, and paresthesia of the hands persisted.
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January 30: A rise of temperature occurred from 100 to 102.3 on January 31,
reaching a level of 100 degrees on February 1.

January 31 : There was almost no pain in the arms, and the hyperesthesia
had disappeared. She had been more comfortable for the past forty-eight hours,
but there was still slight impairment of grips in the arms and some twitching.
Flexion of the head was noticed. Paresthesia in the ankle, which was com¬

plained of on January 30, was increased, and there were also a few mild shoot¬
ing pains down legs.

February 1 : There were severe knife-like root pains in the legs with pares-
thesias and a hyperesthesia of the toes and balls of the feet. Twitchings of
legs had also developed. She was delirious and out of bed at times. Morphin
was required constantly for relief of pain.

February 2: Pain had located in the thighs and buttocks.
February 7 : Great improvement had occurred during the past three days,

though there were still occasional mild pains in both extremities and some in
the knees.

February 10: Pains in the legs were moderate, not requiring morphia.
There was intense hyperesthesia over the buttocks corresponding to sacral
second, third, fourth and fifth dermatomes. The coarse tremor of the arms was
still present, and strength was returning to the grip. The patient left the
hospital against advice, but to date is slowly recovering.

The temperature from the first week after admission was between 100 and
102.3 degrees, the latter figure representing the apex of the rise ushering in the
involvement of the legs. The temperature during the second week was between
99.2 and 101 degrees; third week, from 99.1 to 100.3.

Laboratory Findings.—The blood pressure showed the following readings :

systolic, 250; diastolic, 200; systolic, 200; diastolic, 150; systolic, 172; dias-
tolic, 130.

January 25 the urine showed a specific gravity of 1.020; acid reaction; marked
trace of albumin ; sugar negative ; few hyaline casts and red and white blood
corpuscles in moderate numbers. These findings connote a nephritis of some

severity.
Blood culture was negative.
Blood Wassermann test was negative.
The blood counts were, January 25 : red blood cells, 5,000,000 ; hemoglobin,

103 per cent. ; January 28 : white blood cells, 12,300 ; polymorphonuclears, 78
per cent.; lymphocytes, 22 per cent. White blood cells, 11,200; polymorpho¬
nuclears, 80 per cent. ; lymphocytes, 20 per cent. January 30 : White blood cells,
6,500 ; polymorphonuclears, 82 per cent. ; lymphocytes, 18 per cent. February 5 :

White blood cells, 16,500 ; polymorphonuclears, 84 per cent. ; lymphocytes, 16 per
cent.

The spinal fluid, January 25, showed 4 cells, all lymphocytes ; the globulin
was negative ; the Wassermann reaction was negative. Colloidal gold curve :

1110.5000000.
The spinal fluid on February 4 showed 6 cells, 100 per cent, lymphocytes.

Globulin and Wassermann tests were negative. Colloidal gold curve: 1111.5
10.50000.

This patient presented the characteristic picture of this syndrome.
The few signs of thoracic involvement (chest and abdomen), and a
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delirium of short duration were noteworthy. Neither examination of
the spinal fluid showed pleocytosis, although the colloidal gold test
showed a definite irritation curve. She showed no cerebral signs,
except the delirium and a certain lack of facial expression.

Case 3.—J. B., a colored woman, aged 32, married, was admitted to the City
Hospital, Feb. 2, 1920, on the medical service. She was transferred to the
neurological service Feb. 3, 1920.

Chief Symptoms.—These were twitchings of the body and pain in the
shoulders, chest and abdomen.

Present Illness.—This began two weeks before the patient was admitted to
the hospital after she had caught cold while working in a laundry. Pain began
in the back of head and neck and three days later involved the arms with
severe shooting pains, requiring an opiate for relief. Accompanying the pains
were definite paresthesias, such as numbness and "pins and needles" over the
shoulders, arms and hands, and hyperesthesia so intense that she could not
stand the touch of her clothes against her. Her arms began to twitch at this
time. She was taken to a hospital and in four days improved so much that
she was sent home. The pain gradually left the arm and shifted down to the
chest, and two days before admission to the City Hospital involved the
abdomen with radiating pain to the front and with spasms of the abdominal
muscles. The pain in the legs became so severe that she again went to the
hospital.

On admission she was screaming with severe intermittent lancinating pain
in the legs and complaining that her legs were numb and asleep. She was

delirious, crying for relief, trying to get out of bed and the window, cursing
and complaining that people were hanging over the bed when no one was near.

Physical Examination.—The patient was a well nourished colored woman,
apparently delirious, and suffering from intermittent pain. There was no ptosis
or diplopia; the pupils reacted actively to light and were regular and equal.
There was no facial asymmetry or deviation of tongue. Heart and lungs were

negative. There were spasmodic twitching movements of both recti muscles
occurring at intervals and a coarse almost spasmodic tremor of the hands. There
were weakness of muscles and no tenderness over the nerve trunks. Reflexes
were present in the arms and legs and not altered. There was no Babinski
reflex, no clonus or ataxia of arms and legs.

Sensorium : Over the back from the spine of the scapulae down to the
sacrum there was hyperesthesia to light, touch, and pin prick that came well
forward to the abdominal walls. The temperature varied between 99 and 100
degrees, and the pulse coincided.

Owing to the noisy delirium the patient was transferred to the psychopathic
ward and so passed from detailed observation, also preventing any laboratory
examinations from being made. Three days later I saw her again, and at that
time she had come out of the delirium, was quite oriented, but was still suffering
with pain in the legs. The spasms had disappeared, and she complained that
the pressure of the bed clothes on her legs and feet was painful, and of a burn¬
ing feeling in the legs.

Examination at that time showed a disappearance of the hyperesthesia over
the back, no twitchings in the recti muscles, a coarse tremor of the arms and
slight spasmodic twitchings in the legs at times. Over both legs from the knees
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to the toes on the outer aspect corresponding to dermatomes L4 and L5 there
was intense hyperesthesia to all sensation. The temperature was 100 degrees.

No spinal puncture had been made and she felt distinctly improved. She
left the hospital two days later against advice and passed from further
observation.

This patient presented the syndrome of a typical descending radicu¬
litis accompanied by mild fever and a delirium. Although her further
progress was not known and no laboratory data were available, the
course of the disease while she remained in the hospital was charac¬
teristic in all respects.

Case 4.—L. B., aged 56, an Italian baker, was admitted to the Third Division
of the Neurological Institute Feb. 13, 1920.

History.—The patient had always been well until four weeks before. On
January 19, he suddenly felt a shock-like pain in the little finger of the left
hand which traveled up the arm and then included the right arm, easing a

little in the left. Arms and hands felt numb, heavy and "swollen," and there
was an intense hyperesthesia of the arms, becoming so severe at the back of
the neck that he could not endure the touch of the pillow against the skin.
Spasmodic twitching developed in the arms, and accompanied the shooting
pains. The patient suffered so much that morphin had to be administered con¬

tinually. He was restless and could not sleep. After about ten days to two
weeks the symptoms progressed to the chest and then a constriction about the
waist was complained of with radiating pains and spasm of the recti muscles.
At no time was fever noted by the family, and there was no delirium, but rest¬
lessness was a prominent feature during the first ten days. After the pain
left the arms, he did not suffer; even when the paresthesia and pain progressed
to the legs, he did not complain a great deal. For ten days before entering the
hospital he had been sleepy and drowsy, but at no time were blurred vision,
diplopia, ptosis or herpes present.

On admission he complained of pain and stiffness in the back of the neck,
and his head felt heavy. There was a tremor of the hands, some weakness of
both hands and arms, and scattered fleeting pain throughout legs and body.

Physical Examination.—The patient lay quietly in bed and did not look ill.
There was a perceptible lack of expression about his face when in repose.
External ocular movements were normal ; the pupils were equal, regular and
reacted to light. There was no tremor of the face. Heart, lungs and abdomen
were negative. The teeth show marked pyorrhea. There was no speech dis¬
turbance. The strength of the arms was slightly impaired and the grip was a

little weak. There was a coarse oscillatory tremor of the hands and arms

which at times seemed to involve the legs as well. This was somewhat of an

"intention" type. There appeared to be slight atrophy of the hands and fore¬
arm muscles. The reflexes in the arms were somewhat sluggish. Knee jerks
and ankle jerks were exaggerated. Plantar flexion was present. No sensory-
disturbances were present.

The patient did not have fever.
Laboratory Examinations.—Blood and spinal fluid Wassermann tests were

negative. The blood examination revealed: red blood cells, 4,600,000; hemo¬
globin, 83 per cent.; white blood cells, 13,000; polymorphonuclears, 73 per cent.;
lymphocytes, 27 per cent.

Downloaded From: http://archneurpsyc.jamanetwork.com/ by a UQ Library User  on 06/21/2015



March 9 : White blood cells, 12,000 ; polymorphonuclears, 56 per cent. ;
lymphocytes, 44 per cent.

The spinal fluid showed 40 cells, all of which were lymphocytes. The
globulin was positive; colloidal gold curve: 1122200000. The withdrawal of
fluid caused an improvement in the patient's condition. The second examination
of the sppinal fluid on March 6 showed 37 cells, 100 per cent, lymphocytes;
globulin +.

Althought this patient was seen after all the acute symptoms had
subsided and with no facts except those which the wife was able to
give, we have, nevertheless, a typical picture of descending radiculitis,
the characteristic tremor remaining and a pleocytosis in the spinal fluid.
The patient was making slow progress toward a complete recovery.

Case 5.—E., aged 15, was a schoolboy. For the privilege of reporting this
case I am indebted to Dr. W. H. Glafke, who saw it in consultation, and kindly
furnished me with the following data :

History.—On January 9, without any previous disease, such as influenza, he
came home from work complaining of a little headache. On January 10, while
in New York with his mother, he complained of slight pain in his shoulder,
which he thought was worse when he rode on the subway. When he arrived
home he could not take his coat off easily, and complained that he could not
use his right arm. It was not really paralyzed, however, as he swung the arm

back and forth "in order to stir up the blood." The next day he had severe

pain through the right side of the head, back of the ear, and on the next day
his right upper jaw ached and the teeth felt cold. During the following day or

two the pains traveled downward into the neck, shoulder and trunk, with
extreme pain running around both sides of the body. The pain was spasmodic
in character and was associated with visible jerking and contraction in the
trunk muscles. He was extremely restless. After four days of this the leg
muscles became involved and he was constantly stretching his legs, complaining
of drawing sensations and pain in them. He had had no temperature up to this
time, but now he developed slight irregular fever up to 100 degrees. He became
restless and noisy after being removed to the hospital, begging to be taken home.
Blood tests taken then were reported by the family to be negative. After four
or five days in the hospital he was removed to his home and became delirious
about the twenty-first. He would speak and answer questions correctly, but
then would lapse into a state of muttering delirium, complaining that the
Bolsheviki were after him, and his eyes would rove about in a frightened way,
apparently as the result of visual hallucinations. He could not sleep at all in
spite of chloral and bromids. I (W. H. G.) saw him on the twenty-third. His
temperature was running up and down from 102 degrees. He was still delirious.
His pupils reacted to light and were equal. His neck was not stiff; in fact, the
neck muscles were inclined to be paretic and his head dropped forward most
of the time. He was not complaining of pain. The lungs, heart and abdomen
were negative. He was generally very restless, and there was considerable gross
tremor and twitching of all the muscles of the arm, trunk and legs. He had a

generalized rash over the body (probably from bromids, and not of herpetic
type). A spinal puncture was not done at any time. On January 29 his mother
wrote that he was somewhat better, and was less delirious. The jerking of the

Downloaded From: http://archneurpsyc.jamanetwork.com/ by a UQ Library User  on 06/21/2015



muscles had ceased, and he was complaining of pins and needles all through
his body. The temperature was 101 and the pulse 120. He was beginning to
get a few hours' natural sleep at a time. The attending physician felt that he
was slowly recovering.

This case presents the typical syndrome of the disease with descend¬
ing progression of the symptoms from above downward with accom¬

panying delirium. An exceptional feature in this patient was the pain
and paresthesia in the upper jaw and teeth, evincing an involvement
of the second branch of the gasserian ganglion.

DISCUSSION

The syndrome described accompanies an acute infectious disease
producing symptoms largely spinal in localization, except for the
delirium. We are dealing, therefore, with a lesion chiefly affecting
the meninges of the cord and especially involving the posterior roots
in a progressive descending inflammation.

The appearance of these unusual cases was almost simultaneous,
and their etiology was at that time puzzling and a subject for the most

thoughtful speculation. It was an acute infection of the central ner¬

vous system coincident with the epidemic of influenza, but was it a

new disease entity or the specific selective action of the influenza
toxin on the posterior roots ? A noticeable feature of the present
recurrence of influenza has been the frequency of fleeting and often
sharp, severe, localized types of neuralgic and radicular pains. It
seemed, therefore, that this might be considered an influenza compli¬
cation in spite of a negative history in each case. However, as devia¬
tions from this type appeared, the condition gradually simplified itself,
and it is now quite certain that this represents only another of the
many forms of epidemic encephalitis.

TYPES OF EPIDEMIC ENCEPHALITIS THAT HAVE INCLUDED A

RADICULAR SYNDROME

In the preceding part of this paper I have assumed that certain
cases of descending radiculitis were closely allied to, and were prob¬
ably a posterior poliomyelitic form of, epidemic encephalitis. There
are certain features about these cases that support this hypothesis.
All the patients at one time showed, in the course of a mild febrile
disease, a rather definite change in the psyche. This first manifested
itself by an acute hallucinatory delirium with confusion and some

disorientation, and when this condition gradually cleared up a sub¬
dued, apathetic, but not at any time a true lethargic, state remained.
Three of the patients showed a decided lack of facial expression, and
the tremor, though not of the "pill rolling type," nevertheless was of
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a coarse, oscillating character, the whole suggesting the "parkinsonian"
picture. These symptoms being characteristic of certain cases of
lethargic encephalitis, we may venture to suspect a close relationship
on the basis of these cases alone.

Soon after observing these cases of radiculitis with delirium,
another case was seen which presented the same clinical syndrome.

The symptoms began ten days after defervescence from an influ¬
enzai pneumonia with lancinating pains in the arms, paresthesia and
hyperesthesia with spasmodic twitchings and delirium. The symptoms
were in every particular the same as observed in the other cases, and
they progressed downward after one week in the arms, gradually
giving girdle sensations about the abdomen with spasms of the recti
muscles. On the ninth day, the patient complained of diplopia and
somnolence, and developed sluggish pupils, bilateral ptosis, weakness
of the left sixth nerve ; in fact, all the classic features of an epidemic
encephalitis. These symptoms progressed, and four days later death
resulted (see Case 6). This case was of unusual interest, as the patient
presented a definite history of an influenza with a pneumococcus
group 1 pneumonia progressing to cure with development of radicular
cord symptoms, and then succumbed to a typical acute epidemic
encephalitis, the whole forming an apparently unmistakable link
between the two conditions.

Another case that also showed this relationship ran a course of the
typical radicular syndrome with delirium during the first week. The
disease started in the arms, progressed in a descending course, and
at the same time the patient complained of diplopia and blurring
vision. There was some tendency to lethargy, while a lack of facial
expression was noted by her physician. The radiculitis progressed as

far downward as the inguinal region and then stopped. The diplopia
remained until four weeks after, when I saw her with a left sixth
palsy, slight bilateral ptosis, mask-like face, and coarse tremor of hands
and feet. We have here again a case with a descending radiculitis
which presents evidence of involvement of the midbrain and the
nucleus lentiformis (globus pallidus), as well as the posterior spinal
ganglions (see Case 8).

One other case (7) which I report in detail shows a similar ante¬
cedent descending radiculitis followed by a typical encephalitis.

Case 6.—D. C. D., housewife, formerly a nurse, was seen on Feb. 6, 1920.
Family History.—This was negative.
Past History.—She had one boy, 2 years old. The patient had been well,

was six and a half months' pregnant, and had just finished nursing her husband
through a mild attack of influenza when she developed it.
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Present Illness.—Her illness started with influenza on January 19. Three
days later she developed signs of bronchopneumonia, which turned out to be
caused by type 1 pneumococcus. Serum was given with a rapid defervescence,
and she was afebrile for about ten days, when on February 1 she
complained of a "thread-like" feeling in the left side of the neck. This devel¬
oped in twenty-four hours into a severe knife-like, shooting pain down the arms

and back of the neck with such intense hyperesthesia that she could not rest
on the left shoulder, nor could she bear the touch of her negligee. Paresthesia
of the arms and hands was present and spasmodic twitching of the arms, begin¬
ning in the left, and progressing to the right. The pain was so severe that no

relief or rest was obtained without morphin. Forty-eight hours before I saw

her she became slightly delirious ; the delirium became more and more pro¬
nounced and she became somewhat excited, had hallucinations and tried to get
out of bed, but she could talk quite rationally when aroused and was oriented.
The following day when I saw her the patient was clear as to all the details of
her long illness, but when left alone she mumbled and talked to herself, and
attempted to get up. She was comfortable, only complaining of an occasional
twinge of pain down her arms and a feeling as though "she had had her fingers
in lime and soda," with some numbness.

Physical Examination.—This revealed that heart and lungs were normal;
the face was bright ; the pupils were normal ; there were no cranial nerve signs
and no tremor except a rare twitching of the arm. Triceps, biceps and wrist
reflexes were exaggerated. Leg reflexes were normal. Sensorium : Moderate
hyperesthesia over right arm ; none on left ; no other disturbances. Uterus was

enlarged above the umbilicus ; the bladder was distended. Temperature for
the past week varied between 99 and 100.3 degrees. The pulse rate was 80.

Course of Disease.—February 7 : She had complained of some radiating pain
around the chest and on the next day about the upper abdomen, asking her
husband to unfasten the night sac in the back, as it was too tight. Diplopia
was noticed on that day for the first time, and objects seemed blurred. The
temperature had been between 101 and 103.8 degrees. February 9 : She was

very stuporous and apathetic, and slept a great deal. She was definitely
lethargic, but could with ease be aroused to an intelligent conversation. Twitch¬
ings of the arm and abdomen were present, and some subsultus. Catheterization
had been necessary.

Physical Examination.—The patient was muttering to herself ; the mental
condition has been described above. There were no stiffness of neck or Kernig's
sign. There was slight weakness of left sixth nerve, with lack of coordination
of eye movements. The pupils were small, equal, irregular and reacted slug¬
gishly to light. Fundi : Veins engorged, outline of nasal borders of both disks
was obscured. All deep reflexes were exaggerated ; there were no pathologic
signs. The pulse rate was from 120 to 130; respiration, 38. Spinal puncture:
pressure slightly diminished; cells, 16—all lymphocytes; globulin +. A diag¬
nosis of epidemic encephalitis was unhesitatingly made.

February 10 : The condition was more serious. The temperature was

between 103.4 and 104.2 degrees; pulse, 150. The mental state was more pro¬
found, but she could be aroused. There was tremor of the arms coarse in
character and there was an unquestionable lack of facial expression and a

bilateral ptosis. She complained that "her neck felt loose," and she had little
control over it. There was nystagmus ; no other cranial nerves were involved.
Distention was troublesome. The fetal heart was still heard.
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February 11: The patient's condition was similar to that of the day before;
she was more stuporous, but could be aroused. The temperature was around
103 degrees.

February 12 : The patient was becoming progressively worse, but could still
be aroused to conversation. The voice was hoarse, and there was some difficulty
in swallowing. The tongue deviated to the left. She was very somnolent. The
temperature was between 104 and 105 degrees.

February 13 : The patient died.

This case is of unusual interest and is without doubt the most
important in the series. This patient, with a definite history of influ¬
enza, developed after defervescence from a pneumonia the syndrome
of descending radiculitis, beginning in the highest cervical segment,
and progressing downward in the usual fashion as far only as the
abdomen. Then followed an oculomotor disturbance and typical symp¬
toms and signs of an epidemic encephalitis with fatal termination. The
linking together of the influenza, radiculitis and encephalitis in this one

patient suggests a helpful if not conclusive clue as to their relationship.
Case 7.—H. P., a woman, aged 38, married, a clerk, was seen on Feb. 12, 1920.
Family and Past History.—This contained no diseases bearing on the present

condition.
Present Illness.—The onset was sudden. While at work on January 12 she

developed a cold in the head, with coryza, headache and slight fever. The
pains in the head were localized occipitally and became rapidly worse, radiating
to the base of the skull and neck. She came home, drank considerable whisky
and took quinin. The pain increased in intensity and spread to the shoulders
and down the arms to the hands and fingers. The pain was intermittent and
lancinating in type, gradually progressing downward, radiating around the chest
and abdomen and then to the groin. Here the process stopped and the pain
spread more or less upward again, the pain in the occiput reappearing. There
was some paresthesia and a hyperesthesia accompanied the progress of the pain.
Twitching movements of the muscles were not a feature, but were noted.
Delirium was not marked, but was present to a mild degree, accompanied by
some confusion. Diplopia was complained of one week after the onset of her
illness.

Physical Examination.—This was made by her physician ten days after the
onset. The patient appeared to have received a considerable amount of opiates ;
she was confused and mildly delirious, the pain at times causing her to jump out
of her chair. The expression of the face was mask-like. Slight ptosis of right
lid and external strabismus in right eye were present. Pupils : The right was
smaller than the left and reacted sluggishly to light. Movement of the neck
was somewhat painful ; the patient held it forward. Heart, lungs and abdomen
were negative. The temperature was 101 F., pulse 100. The blood pressure
was: systolic, 130; diastolic, 75. The deep reflexes in the extremities were

exaggerated, suggestive of the Kernig sign. There was slight hyperesthesia to
pin prick of the glove type.

Course of Disease.—The course from then on until about February 1 was a

gradual abatement of the symptoms, the temperature ranging from 100 to 102
degrees, reaching a normal level one week before I saw her. Pains became
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less and less frequent and severe, and the hyperesthesia abated gradually until
about February 1 it suddenly became more severe, involving the entire body from
neck to groin, being an intense burning pain, so that the rubbing of her
clothes was almost unbearable. Asthenia had been marked, and a progressive
weakness of the muscles of the arms and trunk had been noted. She had
slight pain in her shoulders, chest and groin. Diplopia was still present.
Physical examination on February 12 revealed a lack of emotional expression
in her face; all movements were slow; slight ptosis; pupils sluggish in reaction,
and an external strabismus. There was no deviation of the tongue or facial
palsies. Movement of the head on the neck caused slight pain. There was
no Romberg sign or gait disturbance. There was atrophy of all the spinal
muscles above the waist, sternömastoids, trapezius. muscles of arm, forearm,
and hand, and of the chest and abdomen, with corresponding weakness.
Reflexes: Triceps, biceps, wrist jerks, knee and ankle jerks were exaggerated.
No Klippel Weil. Abdominals present. There were no clonus or extensor
responses. There was an occasional twitching of the muscles and a coarse
tremor of the arms.

Sensorium: Above Poupart's ligament and below the thyroid cartilage over
both anterior and posterior surfaces of the body there was an intense super¬
ficial hyperethesia to all forms of sensation. This includes the segmental zones

supplied by the C3 to T12. Over the arms in patchy areas was a slight diminu¬
tion to deep sensation of touch (pressure) and pain. Her skin was dry and
the blood pressure was low.

Laboratory Findings.—January 24 : Spinal puncture revealed : cells, 84 :

globulin +. The Wassermann test was negative for the blood and spinal fluid.
February 2: The spinal fluid showed: diminished pressure; cells, 20;

lymphocytes, 100 per cent. The globulin was faintly positive; the urine was
negative; white blood cells, 11,000; polymorphonculears, 80 per cent.; lympho¬
cytes, 20 per cent.

The progress of this patient has been slow and another report will have to be
made at a later date. Improvement has not again been impeded.

There are several unusual features in this case
—

a typical course
of a descending radiculitis progressing downward as far as the last
thoracic segment. Here the process reversed itself, a diplopia devel¬
oped and the symptoms ascended to the occiput with hyperesthesia as
the most prominent symptom. The progressive muscular atrophy,
while noted to a mild degree in Cases 1, 2 and 4, was marked in this
patient. We have, therefore, to deal with a lesion extensive in area

—

an encephalomyeloradiculitis.
Case 8.—F. S., aged 38, an exterminator, was admitted to medical A service,

St. Luke's Hospital Feb. 9, 1920.
Symptoms.—The patient complained of fever, pains in body, twitching of

extremities and delirium. The history was obtained from his mother.
Past History.—This was negative.
Present Illness.—He had been suffering with a badly infected tooth for

three months. On January 23, after eating four portions of charlotte russe, he
had a severe vomiting attack, and also complained of soreness in the tooth,
which caused the throat to be inflamed. On January 27, he first noticed sharp,
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darting pains in the back of the neck behind his left ear, soon traveling to the
other side and to the shoulder, and a "pins and needles" sensation in the hands.
Fever of 102 degrees was noted by the physician. On January 29 he complained
of diplopia and blurring vision which remained until admission to the hospital.
On this day the pain was severe and knife-like down the arms and in the
back of the neck, and when his mother touched his hands or arms he complained
a great deal of the pain produced. This hyperesthesia also involved the shoulder
and back of the neck. Numbness and tingling in the arms and hands were

noticeable. A spasmodic involuntary twitching of the hands and arms developed
soon after so that his arms were "always moving." Within a few days the
pain progressed to the upper chest followed by girdle pains around the abdomen,
which were accompanied by spasms of the recti muscles. About four days before
admission pains, paresthesia, and twitching progressed downward to the legs,
but the pains after the first few days were never severe and while in the
legs still persisted above. On February 4 he became actively delirious, talking
wildly, seeing things and jumping out of bed. This continued up to and after
admission. On February 6 a ptosis of the eyes was noticed by his mother, but
there was no somnolence or lethargy ; in fact he suffered from insomnia. The
temperature was about 102 degrees until admission to the hospital.

Physical Examination.·—The patient was acutely ill ; actively delirious and
trying to get out of bed ; subsultus ; at times he seemed distinctly lethargic, and
could be aroused with difficulty. Eyes : There was a lack of coordination of
eye movements but no definite paresis of a muscle. Photophobia was present.
The pupils were unequal, contracted and fixed to light. The fundi were normal.
Twitching of abdominal muscles and of legs was still present. All reflexes were

present and active. There were no sensory disturbances.
Course of Disease.—February 11 : The patient was delirious and could not

be aroused. The pupils were as noted above and twitchings of the. muscles were

still present; some subsultus.
February 12 : He was unable to open his eyes, but could be aroused. Twitch¬

ings were less marked.
February 13: Some twitchings were present and there were coarse tremors

of the arms. Slight catatonia was noted.
February 14 : The patient was not easily aroused, and had some resistance to

passive motion ; parkinsonian facies were suggested by his appearance.
February 17: He replied somewhat to questions. He had a delirium of a

muttering type, but was more quiet and lethargic, at times somnolent. The
pupils reacted to light; the right pupil was smaller than the left.

February 26 : During the past week there had been slow improvement. His
mental condition was clearing and he fed himself. There was less ptosis.

The temperature during the first week after admission varied between 103
and 101 degrees. During the second week it varied between 102 and 101 degrees ;
in the third week it was between 101 and 100 degrees. After that gradually
approached normal.

Spinal fluid examinations showed cell counts of 30, 51, 120, 46, 40 and 30,
the cells all being lymphocytes. Globulin was present in excess. The colloidal
gold curve was: 1111.51.510000.

The blood and spinal fluid Wassermann tests were negative,
The blood count was: red blood cells, 5,500,000; hemoglobin, 100 per cent.;

the white blood cells ranged from 12,000 to 16,000, and the polymorphonuclears
from 74 to 86 per cent.
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This case shows the syndrome of a descending radiculitis which
became attenuated in its intensity as it progressed downward, but
presented characteristic symptoms in the legs in conjunction with a

diplopia, mask-like face, active delirium passing into a somnolent
condition, a combination of radicular, midbrain, basal ganglions, and
cortical lesions all progressing toward recovery.

LITERATURE ON RADICULAR SYMPTOMS IN EPIDEMIC ENCEPHALITIS

In the hundreds of case reports with which the literature on

encephalitis abounds, it is of interest to note the absence of any that
correspond to the cases which have appeared this winter. An occa¬

sional patient is reported to have had vague neuritis pains, but not
one has had the orderly sequence of symptoms which these have
presented.

In a number of excellent case reports on the disease, Barker, Ross
and Irwin 3 give one which proceeded as follows : backache, hiccough,
pain around the waist with a feeling of constriction, stabbing pain
down to the groin and later lancinating pains down the legs. The
patient was drowsy, but had no diplopia. The pupils were sluggish.
The spinal fluid revealed a pleocytosis, 14 to 48 cells, and an increase
in globulin. This case was considered by them to be a meningo-
radiculomyelo-encephalitis, and it progressed to recovery.

Tilney and Riley,4 in their nine subgroups of classification of epi¬
demic encephalitis, name a posterior poliomyelitic type and cite a case

which presented lethargy, diplopia, paresthesia, pain, a zoster-like
eruption over the left trigeminal distribution, and then paresthesia
and intense hyperesthesia over sacral second, third and fourth seg¬
ments of the right leg. The process involved the dorsal root ganglion
in the sacral region and the gasserian ganglion as well as the midbrain
and cerebrum.

C. DeFano5 reports a patient who developed severe trigeminal
pain in the course of an epidemic encephalitis, and Buzzard " one of a

3. Barker L. F.; Cross, E. S., and Irwin, S. V.: On the Epidemic of Acute
and Subacute Inflammation of the Nervous System Prevalent in the United
States in 1918-19: Encephalitis, Encephalomyelitis ; Polyneuritis, and Meningo\x=req-\
Encephalo-Myeloneuritis, Part 1, Am. J. Med Sc. 159:157, 1920.

4. Tilney, F., and Riley, H. A.: Epidemic Encephalitis, Neurological Bull.
2: 106 (March) 1919.

5. DeFano, C., and Ingleby, H.: Preparations for Cases of Encephalitis
Lethargica, Proc. Roy. Soc. Med., Section of Pathol. 12:42, 1919.

6. Buzzard: Encephalitis Lethargica, Proc. Roy. Soc. Med., Section of
Neurol. 12:56, 1919.
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pregnant woman with onset of acute pain down the left arm followed
by spasmodic twitchings of the arms, diplopia of transient character
and delirium. The differential diagnosis from chorea gravidarum was

difficult, but he considered it an abortive case of encephalitis.
McNalty,7 in his report on the epidemic in England in 1918, noted

the following facts : Pains were not of infrequent occurrence, either
diffuse all over the body or localized to particular regions, such as the
neck, back or limbs. Twitchings occurred in the face and limbs.
Hyperesthesia of the skin was noted especially in the limbs and soles
of the feet. He mentioned five patients who had paresthesia and
"neuritis" in the arms and legs.

It can be seen from these references that involvement of the pos¬
terior roots is not a new occurrence with the epidemic this winter, but
there have been as yet no reports of a descending radiculitis with
delirium appearing as a form of encephalitis.

PATHOGENESIS

There is definite clinical evidence from the case reports given in
this article that an involvement of the posterior spinal roots is of
frequent occurrence, appearing either alone or in conjunction with
signs of an encephalitis. From the pathologic reports it is difficult to
evaluate the extent of the lesions, for although observations on the
brain are legion and reveal that any part may be affected, those on the
spinal cord are few and inconclusive. As all my case reports con¬

cerned persons who had recovered, except in one instance in which no

necropsy was permitted, I have been able to draw conclusions only
from two reports. Strauss and Loewe 8 have noted a round cell infil¬
tration in the posterior root ganglions. At the Rockefeller Institute
Flexner and Amoss ° have noted a like involvement with some small
hemorrhages and perivascular infiltration similar to that noted in the
cerebrum. With these few pathologic reports, and from the nature of
the symptoms and physical signs in this spinal form of encephalitis,
it seems quite certain that the lesion is located in the posterior spinal
roots and possibly in the parenchyma of the posterior root zone of the
spinal cord. There is some mild meningeal inflammation, and the
presence of delirium indicates an involvement of the encephalon.

7. McNalty: British Local Government Board, Report on Encephalitis
Lethargica, N. S., 1918, No. 121.

8. Strauss, I., and Loewe, L.: The Etiology of Acute Epidemic Encephalitis.
Presented before the New York Pathological Society, Feb. 11, 1920.

9. Personal communication from Dr. H. L. Amoss.
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CONCLUSIONS

As one begins to consider the manifestations that epidemic encepha¬
litis has shown clinically and pathologically, it becomes clear that this
disease may invade almost any portion of the nervous system. It has
a predilection for the basal ganglions, nuclei of cranial nerves, and,
as we see from the case reports in this paper, for the posterior roots,
but other parts are not exempt from its invasion.

Acute descending radiculitis is an infection of the posterior spinal
roots which may appear as a separate clinical entity and pursue a most

stereotyped course, eventually ending in recovery. It may also ante-
cede, by several weeks or days, in a more or less typical but usually
attenuated course, the cerebral form of epidemic encephalitis. Assum¬
ing that a posterior root syndrome may be a prominent complication
of epidemic encephalitis, such symptoms as myoclonic twitchings,
hyperesthesia and radicular pains may be considered as much a part
of the picture in the disease as diplopia, somnolence and cranial nerve

palsies.
The etiology of this disease has required considerable study. Its

similarity pathologically to poliomyelitis has been noted, but as enceph¬
alitis becomes more familiar to us, this resemblance soon diminishes,
and we appreciate that it has many different manifestations. It is not
within the scope of this paper to discuss the history of the disease
except to note that it has appeared in a similar form coincident with
previous epidemics of influenza. Its occurrence in epidemic form in
the winter of 1918-1919 and again in 1919-1920, with sporadic cases

occurring between the two epidemics, seems to link it closely to influ¬
enza. Efforts to determine the etiologic organism in influenza have
not been too decisive, the only bacteria found with frequency having
occurred in its complications, most probably symbiotic with the yet
undiscovered micro-organism which causes the disease. A similar
uncertainty has obtained in encephalitis, for a number of investigators
have reported the presence of an organism, among them Strauss and
Loewe,8 who reported a "globoid" organism a few months ago. The
question still appears to be unsettled.

Reports scattered through the literature on the previous epidemics
of influenza comment on its predilection for nervous tissue, and Men-
ninger,10 writing of the 1918 epidemic, remarks that "the quantitative
specificity of the influenza neurotoxin is confirmed by its remarkable
potency and versatility ; the large number and wide variety of psychic
and encephalopathic lesions produced being one of the most striking
neuro-psychiatric features of the disease."

10. Menninger, K. A.: Psychoses Associated with Influenza, Arch. Neurol. &
Psychiat. 2:291 (Sept.) 1919.
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In a previous section of this paper was mentioned the frequency
with which pains have occurred this winter as sequelae to, or inde¬
pendent of, an acute influenza. These have been most commonly inter¬
costal or around the abdomen, but have also been localized in the
extremities. They have been radicular in their distribution and of a

neuralgic root type, sometimes lasting with great intensity for only
twenty-four hours, and again resisting all efforts at relief and per¬
sisting several weeks. Hyperesthesia over the dermatomes was present
in many cases. It seems that the close relationship between these
radicular pains and influenza, and their similarity to the radicular
types of epidemic encephalitis may suggest a possible, but of course

as yet unproved, common etiology.
The author begs to acknowledge with great pleasure and thanks the privilege

of observing' and reporting the material in this paper in Cases 1 and 8 to Dr.
Austin W. Hollis, Case 2 to Dr. F. Warner Bishop, Case 5 to Dr. W. H. Glafke.
Case 6 to Dr. Kyle Steele, and Case 7 to Dr. Waldo B. Farnum.
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